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ABSTRACT

One of the basic processes in ecosystems is the litter decomposition that performs nutrient cycling.
There are several factors effective on decomposition rate. The aim of the study was to determine the
variation in litter decomposition rates between pure and mixture litters and the effect of
antimicrobial features of litter on decompoasition rates. We compared litter decomposition in Malus
domestica L. and Populus nigra L. leaves because of their antimicrobial activity. Litter bags were
used to examine the decomposition rate and the bags were placed in the same location and exposed
to same environmental conditions. The highest decomposition rate was obtained by P. nigra,
followed by M. domestica and their mixtures, respectively. We conclude that the differences in
decomposition rate between P. nigra and M. domestica may be caused by litter quality and
differencesin their antimicrobial activity.
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INTRODUCTION
Ecosystems are sustained by means of differemdieal, chemical and physical processes. One akthe
basic processes is the litter decomposition in yatess which transforms organic substances to the
simple forms and performs nutrient cycling. It isokvn that besides environmental factors, litterligua
and diversity also has major impacts on litter aegositiorf. Several studies focused on effects of litter
diversity on decomposition rate rat& Researchers examined the decomposition rateeofi@étter and
broadleaf litter mixture and reported that mixtliters decomposed faster compared to pure Aittdtew
studies carried out on decomposition of broadligtr Imixtures show an increase in decompositide ra
and some of others didn’t determined significamtatin in mass loss between pure and mixturerifi®
One of the features of a broadleaf leaf litteraigid decomposition which provides faster nutrigmiog
due to its high nutrient content, low lignin anolyphenol concentratiofrd However, it is of interest to
know if it is valid for all broadleaf litter withrdgimicrobial impacts. One of the basic factors thffiect
litter decomposition rate is the potential microlietivity of litter compounds.
Mixing the different litter types may cause botmesgistic and antagonistic interactidis™. Synergistic
interactions may be explained as an increase mentiused by decomposers.
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The addition of different litters with high nutriesupply provides rapid decomposition to the loveddu
litters. As antagonistic interactions, there arenesubstances in leaf litter that may inhibit funga
bacterial colonizatiol™® Indeed, the effect of litter diversity on decorsjon and antagonistic
interactions in litter mixtures are still unclear.

The objectives of the study were determining thaatian in litter decomposition according to litter
diversity and the effect of antimicrobial featurdditter on decomposition rateslalus domestica L. and
Populus nigra L. leaves were used as litters for of their anthwibial activity. Antimicrobial and
antifungal activities oP. nigra andM. domestica were reported in the previous studigé M. domestica

is a common and economically important fruit treemiost countries and also study arfeanigra, is an
economically important fruit tree used as timbed gnown usually near the orchards or as poplaregrov
Poplars are commonly along the borders of arakledi . Examining the decomposition rates of these
species is important for plants grown under thesest It is expected that results of the study igev
beneficial information both for plant ecology argtiaulture.

MATERIALS AND METHODS
The study was carried out in Amasya in the Cemdlatk Sea Region of Turkey. The senescent apple and
poplar leaf samples were collected in three diffegple and poplar orchards as freshly fallendsav
under the trees in November. The undamaged legblsanwvere selected and dried in drying-oven at 75
“C until constant weight and then milled. Litter bagere used to examine the decomposition rateerLitt
bags 20x20 cm in size were made from fibreglassvittt2 mm mesh size. Three set of litter bags were
prepared in order to test the effect of litter ddity on decomposition rate. In this context, titted bags
of the first set enclosed 5g of apple leaf litten litter bags of second set enclosed 5g of pdetdtitter,
and ten litter bags of third enclosed 5g of apptel @oplar leaf litter In order to provide similar
conditions, the litter bags were placed in the sama in sparsiinus woodland. Deposited materials on
the ground removed and litter bags were fastenetttli to the soil by iron nails in March. In order
determine the decomposition rates, litter bags weliected in December (about ten months latere Fi
of the litter bags enclosed with poplar leaves vmnitted because of contamination. The litter bagse
air-dried in the laboratory for few days and washeth distilled water in order to remove the foneig
materials and dried at 78 into the drying oven. Decomposed leaves were veeigand remaining dry
weights were calculated.
The statistical analyses were done by using SPS8sih 20). Differences in mean remaining dry
weights were determined by Tukey post-hoc testhat @.05 level of probability. Variation in litter
decomposition rate according to kind of litter typas tested by one-way analysis of variance (ANQVA)

RESULTS AND DISCUSSION
Remaining leaf litter dry weights &fl. domestica andP. nigra are given in figure 1. The results indicate
the highest decomposition rate was determine®l imgra, followed by M. domestica and their mixture,
respectively. The litterbags exposed to similar ditons such as same area and environmental
conditions, the differences in decomposition ragereenP. nigra andM. domestica may be caused by
litter quality and differences in their antimicrabactivity.
Differences in remaining dry weights were indicated able 1. Significant differences were deterrdine
between remaining dry weights Bf nigra andM. domestica, andP. nigra and their mixture. Variation in
remaining dry weights betweed. domestica, and their mixture was not significant. Considgritme
decomposition rate dfl. domestica andP. nigra, a decrease in decomposition rate was observed when
litters were mixed. In contrast, a faster decontpmsirate was determined by Taylor ef &. mixture of
Populus tremula L. andAlnus crispa (Ait.) Pursch litters. In the study by Hansemass loss in mixtures
of Betula alleghaniensis Britt., Acer saccharinum L. andQuercus rubra L. was examined and mass loss
did not vary significantly according to litter diity?.
The mixing of P. nigra and M. domestica litters may be lead to high antimicrobial activity
decomposing litter. McArthur et &.and Nilsson et df determined that release of antimicrobial
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substances such as tannins and polyphenols fraer fitay decrease litter decompositioriThese
substances were reported by Harriddor tannins of oak leaf littét. Similar antimicrobial substances
were involved both iP. nigra andM. domestica, which cause antifungal and antimicrobial actiwtie

It is thought that lower decay in litter mixture sva result of these substances.

In the literature it was explained that litter disi¢y is effective on decomposition rate and itasised by
several factors. These factors are explained byaBomi et al’ as follows: passive diffusion or
microbial active transport of nutrients betweerfedé#nt materials may decrease the decompositienofat
nutrient poor litter, and higher water retentiopaeity of plants could be expedites decay of ofitent
litters or the release of some of compounds witim@arobial activity e.g. tannins and polyphenaisr
litters may be lead to decrease in litter decomjmrscompared to pure litter. Last explanation aon$
our hypotheses and results. Substances with antibiéd activity in P. nigra and M. domestica leaves
such as tannins, flavonoids and polyphenols maye hzaused decrease in litter decompositith
Additionally, P. nigra andM. domestica leaf litter mixtures may have decomposed more Igithan pure
litters due to co-effect of these substances withmacrobial activity.

As a conclusion, the results of our study indicatieat pure and mixture litters ¢f. nigra and M.
domestica were significantly different. Variances in decomipion rate betweerP. nigra and M.
domestica is thought to be caused by litter quality andedighces in antimicrobial activity. Additionally,
the decrease in mass loss of mixture litters coetpéw the pure litters may be a result of antinba@b
activity of P. nigra and M. domestica. In natural ecosystems litter layers are compaxeiitters from
various species and these litter mixtures produath bynergistic and antagonistic interactions. €hes
interactions may occur based on litter quality erigtence of substances with antimicrobial activity

Fig. 1: Remaining dry weights of leaves and theirifferences according to kind of litter type
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Table 1: ANOVA table of variation in litter decompasition according to traffic-based heavy metal polltion

Sum of Square df Mean Square F P
.552 2 276 4.052 .03
REFERENCES

1. Zhang, D., Hui, D., Luo, Y. and Zhou, G., Ratedlitter decomposition in terrestrial ecosystems:
global patterns and controlling factodsurnal of Plant Ecology, 1(2): 85-93 (2008).

2. McTiernan, K.B., Ineson, P. and Coward, P.A., Redigin and nutrient release from tree leaf litter
mixtures.Oikos, 78: 527-538 (1997).

Copyright © February, 2016; JPAB 26



Karavin et al Int. J. Pure App. Biosci. 4 (1): 24-27 (2016) ISSN: 2320 — 7051

3.

10.

11.

12.

13.

14.

15.

16.

17.

Prescott, C.E., Zabek, L.M., Staley, C.L. and KahzeR., Decomposition of broadleaf and needle
litter in forests of British Columbia: influencesf ditter type, forest type, and litter
mixtures.Canadian Journal of Forest Research, 30(11):1742-1750 (2000).

Kaneko, N. and Salamanca, E.F., Mixed leaf littdfieats on decomposition rates and soil
microarthropod communities in an oak-pine standbipanEcol. Res., 14: 131-138 (1999).

Conn, C. and Dighton, J., Litter quality influenc@s decomposition, ectomycorrhizal community
structure and mycorrhizal root surface acid phossigaactivity.Soil Biol. Biochem., 32: 489-496
(2000).

Taylor, B.R., Parsons, W.F. and Parkinson, D., Dgmusition ofPopulus tremuloides leaf litter
accelerated by addition éfinus crispa litter. Canadian Journal of Forest Research, 19(5): 674-679
(1989).

Hansen, R. A., Red oak litter promotes a microaghd functional group that accelerates its
decompositionPlant Soil, 209 37—-45 (1999).

Gartner, T.B. and Cardon, Z.G., Decomposition dyicarim mixedspecies leaf littelOikos, 104(2):
230-246 (2004).

Fyles, J.W. and Fyles, |.H., Interaction of Dougfiasvith red alder and salal foliage litter during
decompositionCan. J. For. Res., 23: 358-361 (1993).

Hattenschwiler, S. and Gasser, P., Soil animaés alant litter diversity effects on decomposition.
Proc. Natl. Acad. Sci. USA, 1021519-1524 (2005).

De Marco, A., Meola, A., Maisto, G., Giordano, MidaDe Santo, A.V., Non-additive effects of litter
mixtures on decomposition of leaf litters in a Medianean maqui®lant and soil, 344(1-2): 305-
317 (2011).

Harrison, A.F., The inhibitory effect of oak ledttér tannins on the growth of fungi, in relatiom t
litter decompositionSoil Biology and Biochemistry, 3(3): 167-172 (1971).

Al-Hussaini, R. and Mahasneh, A.M., Antibacterialdaantifungal activity of ethanol extract of
different parts of medicinal plants in Jorddordan Journal of Pharmaceutical Sciences, 4(1): 57-68
(2011).

Baldisserotto, A., Malisardi, G., Scalambra, E.,dfaotti, E., Romagnoli, C., Vicentini, C.B.,
Manfredini, S. and Vertuani, S., Synthesis, antlart and antimicrobial activity of a new phloridzin
derivative for dermo-cosmetic applicatiodMwolecules, 17(11): 13275-13289 (2012).

McArthur, J.W., Aho, J.M., Rader, R.B. and Mills,.LG Interspecific leaf interactions during
decomposition in aquatic and floodplain ecosystelrs. Am. Benthol. Soc., 13: 57-67 (1994).

Nilsson, M.C., Gallet, C. and Wallstedt, A., Tenglovariability of phenolics and batasin-IIl in
Empetrum hermaphroditum leaves over an eight-yesing: interpretation of ecological function.
Oikos, 81: 6-16 (1998).

Bonanomi, G., Incerti, G., Antignani, V., CapoditypM. and Mazzoleni, S., Decomposition and
nutrient dynamics in mixed litter of MediterranespeciesPlant and Soil, 331(1-2):481-496 (2010).

Copyright © February, 2016; JPAB 28



